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Abstract
Introduction: Although it is widely accepted that facial pain paroxysms triggered by innocuous stimuli constitute a
hallmark sign of trigeminal neuralgia, very few studies to date have systematically investigated the role of the triggers
involved. In the recently published diagnostic classification, triggered pain is an essential criterion for the diagnosis of
trigeminal neuralgia but no study to date has been designed to address this issue directly. In this study, we set out to
determine, in patients with trigeminal neuralgia, how frequently triggers are present, which manoeuvres activate them
and where cutaneous and mucosal trigger zones are located.
Methods: Clinical characteristics focusing on trigger factors were collected from 140 patients with trigeminal neuralgia,
in a cross-sectional study design.
Results: Provocation of paroxysmal pain by various trigger manoeuvres was reported by 136 of the 140 patients. The
most frequent manoeuvres were gentle touching of the face (79%) and talking (54%). Trigger zones were predominantly
reported in the perioral and nasal region.
Conclusion: This study confirms that in trigeminal neuralgia, paroxysmal pain is associated with triggers in virtually all
patients and supports the use of triggers as an essential diagnostic feature of trigeminal neuralgia.
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Introduction
Trigeminal neuralgia (TN) is a unique neuropathic
pain condition characterized by unilateral paroxysmal
pain, usually described as stabbing or electric shock-
like, and restricted to the distribution of one or more
divisions of the trigeminal territory (1,2). In the beta
version of the 3rd edition of the International
Classification of Headache Disorders (ICHD-3
beta), the most used classification of headache and
facial pain disorders, the diagnostic criteria of clas-
sical TN include provocation of paroxysmal pain
from innocuous stimuli, but not as an essential con-
dition; that is, TN can be diagnosed without a trigger
if three other pain characteristics are present. By con-
trast, the novel diagnostic grading system issued by
the Special Interest Group on Neuropathic Pain of
the International Association for the Study of Pain
makes the presence of a trigger an essential criterion,
without which the clinical diagnosis of TN cannot be
established (2). The view was taken on the basis of a
literature review that suggested the presence of trigger
zones in a high percentage of patients diagnosed with
TN (2). In none of the quoted papers, however, was
the frequency or characterization of trigger zones the
main purpose. It is therefore imperative that, given
the dominance of triggers in the new classification,
their frequency and characteristics are defined as
accurately as possible. Not only is this critical for
the diagnosis of an individual patient, but also to
support meaningful research on the pathophysiology
and treatment of TN.
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Provocation of paroxysmal facial pain by innocuous
stimuli is very rare, except for TN. A very high percent-
age of triggers in patients who report all other pain
qualities suggestive of TN, i.e. intense, short-lived
pains of abrupt onset and cessation, coming in multiple
paroxysms, would strengthen the concept of TN as a
unique pain, and an explanation for its pathophysi-
ology would have to include generation of trigger
zones. A low percentage would in turn suggest that
TN can present with and without triggers and requiring
separate pathophysiological explanations. In this study,
we aimed to determine the frequency and nature of
triggers as they pertain to patients with TN whose diag-
nosis is compatible with the ICHD-3 beta criteria.
Methods
In this cross-sectional study, we prospectively screened
consecutive patients attending the Centre for
Neuropathic Pain at Sapienza University from
January 2015 to December 2016. Inclusion criteria
were a diagnosis of TN according to the ICHD-3
beta criteria (1), including 13.1. Classical trigeminal
neuralgia, 13.1.2.4 Painful trigeminal neuropathy
attributed to MS plaque and 13.1.2.5 Painful trigeminal
neuropathy attributed to space-occupying lesion (in
this classification, both latter diagnostic categories
refer to patients who report facial pain with the char-
acteristics of those in classical TN, and are also called
‘‘secondary TN’’ (2,3)). Exclusion criteria were cogni-
tive disturbances and diagnosis of another orofacial
pain condition. We also excluded four patients with
secondary TN from the present series because they
were shown to have a benign tumour at the cerebello-
pontine angle verified by MRI, and were promptly
referred for surgery; therefore, they were not available
for the present study. Two patients were excluded
because, even though they presented with one-sided
paroxysmal attacks and had normal MRI scans, the
trigeminal reflex testing showed bilateral abnormalities
in the mouth area that were typical of trigeminal neur-
opathy (2). The total number of patients prospectively
enrolled was 70.
Each patient underwent a precise sensory profiling
using bedside tools as indicated by the European guide-
lines on neuropathic pain assessment (4). Touch was
investigated with a piece of cotton wool and pinprick
sensation with a wooden cocktail stick, in all trigeminal
divisions. Both negative (tactile and pricking
hypoesthesia) and positive symptoms (allodynia and
hyperalgesia) were assessed. Each patient also under-
went trigeminal reflex testing (5). Neurophysiological
testing of the trigeminal reflexes included the early
and late blink reflex (R1 and R2) after electrical stimu-
lation of the supraorbital nerve and early and late
masseter inhibitory reflex (SP1 and SP2) after electrical
stimulation of the infraorbital and mental nerve.
Stimulation and recording were carried out with surface
electrodes, adhering to the recommendations for clin-
ical practice of the International Federation of Clinical
Neurophysiology (6). Patients also underwent 3T MRI,
with specifications optimized for identification of the
cause of TN (7,8).
Three staff members were involved in the clinical
examination and two in the neurophysiological testing.
The diagnosis of TN was confirmed by two clinicians.
Clinical characteristics were systematically collected
using a dedicated questionnaire, focusing on triggers.
The first section addressed demographic data and clin-
ical characteristics, including age at onset, duration of
disease, side and anatomical localization of pain,
number and duration of paroxysms, pain intensity
and the presence of concomitant continuous pain.
Pain remission periods and possible nightly awakenings
were also collected through dedicated items. The
second section was meant to collect details about the
trigger manoeuvres and zones, grouped into intra and
extraoral. Patients provided a thorough description of
all trigger manoeuvres, encompassing also possible
unusual triggers, and drew both the trigger zones and
the evoked paroxysmal pain distribution on a facial
map. The overlap profiling of the trigger zones was
carried out with dedicated software that provided rep-
resentation and sum of the trigger areas on a standard
3D model of the face and mouth. The frequency distri-
bution of each trigger zone was computed at pixel level
by counting the number of times each pixel of the
model fell within each trigger area.
Besides the prospective patient enrolment, we also
included retrospective patients. A staff nurse selected
from our database the names and medical records of
the most recent 70 outpatients with a diagnosis of TN
(according to ICHD-3 beta), who had attended our
centre up to the point of commencement of the above
prospective study (i.e. December 2014). A further staff
member analysed the records and the diagnostic inves-
tigations, to confirm the diagnosis and classify the
patients in classical or secondary TN. The principal
investigator subsequently examined the individual rec-
ords for information on pain and triggers.
All patients included in the prospective or retro-
spective series suffered from paroxysmal attacks of
pain affecting one or more divisions of the trigeminal
nerve, regardless of the presence of concomitant con-
tinuous pain (2,3).
For all patients included, we used as main outcome
variables the side, distribution, and time course of pain,
as well as manoeuvres triggering the paroxysms and
distribution of trigger zones. For the prospective
group, we also collected information about the mean
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severity of paroxysms in the last month, as assessed
with a numerical rating scale (NRS) ranging from 0
(no pain) to 10 (worst possible pain), and represented
the trigger zones on the 3D face model.
Statistical analysis
Descriptive statistics only were used for evaluation of
the frequency of triggers. For comparisons between the
prospective and retrospective groups we used the
Mann-Whitney test, given that the main demographic
and clinical data did not have a normal distribution.
For comparisons of categorical data, we used Fisher’s
exact test and Chi-squared tests.
Results
We included 140 patients in the analysis (54 male,
86 female, mean age 65.32 12.01 years). Of these,
70 were collected retrospectively. Age and gender dis-
tribution did not differ between the prospective and
retrospective groups (p> 0.30). Of the 140 included
patients, 124 had a classical TN and 16, all having
trigeminal reflex testing abnormalities, had secondary
TN. MRI showed that 14 out of these 16 patients had a
multiple sclerosis-related TN, while two patients had
TN due to an aneurysm and a megadolichobasilar
artery. No difference was found between prospective
and retrospective patients in the frequency of classical
and secondary TN (p¼ 0.40), patient age at the time of
onset of pain (p¼ 0.30) or frequency of affected trigem-
inal divisions (Table 1).
In all 140 patients combined, pain was more often
located on the right (70%) than left side (29%), and the
second (V2) and the third (V3) trigeminal divisions
were more frequently affected than the first trigeminal
division (V1) (Table 1). Patients described paroxysmal
pain as a very abrupt, short-lasting pain, stabbing or
similar to an electric shock in quality. Although most
patients reported only daytime pain, 27 patients in the
prospective group (39%) reported paroxysmal pain
also during the night. The intensity of paroxysmal
pain was 8.5 1.6 on NRS (0–10). The duration of par-
oxysms was less than one second in four patients, from
one to two minutes in nine patients and had a mean
duration of seven seconds in the remaining patients.
The mean number of paroxysms was 11 a day. Fifty
three percent of patients experienced pain remission
periods of widely variable duration (median six
months, range 1–48) during which external stimuli
failed to provoke any attacks.
Thirty-three patients (24%; 28 with classical and
five with secondary TN) experienced concomitant
continuous pain in the same division affected by par-
oxysms. Continuous pain was described as dull, burn-
ing or tingling. Only in five patients was this kind of
pain also evoked by trigger manoeuvres, including
talking, eating, drinking, swallowing and gently
touching the face. The mean pain intensity of con-
tinuous pain was 7.4 2.5 in the prospective group.
Concomitant pain was reported as being unrelenting
day and night without pain-free intervals in
12 patients and lasting from five minutes to two
hours in the remaining patients.
Table 1. Demographics, age at onset, duration of disease, side and anatomical localization of pain.
Prospective study Retrospective study
Number of patients 70 70
Women 46 40
Men 24 30
Age in classical TN, mean (SD), years 65.53 12.38 66.75 12.03
Age in secondary TN, mean (SD), years 61.90 8.02 53.83 9.10
Disease duration, mean (SD), years 8.18 6.52 7.50 8.00
Age of onset in classical TN, mean (SD), years 55.87 14.40 53.83 14,58
Age of onset in secondary TN, mean (SD), years 56,00 9,70 43.50 7.58
Classical TN 60 64
Secondary TN 10 6
Right-sided 49 (70%) 49 (70%)
Left-sided 20 (29%) 20 (29%)
Bilateral 1 (1%) 1 (1%)
V1 23 (33%) 20 (29%)
V2 51 (73%) 54 (77%)
V3 42 (60%) 39 (56%)
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Whereas there was no difference in age at onset of
TN between prospectively and retrospectively recruited
patients, we found that patients with secondary TN had
a lower age at onset compared to those with classical
TN (median 51, 95% CI 46–57; median 61, 95% CI 57–
62; p< 0.02). On this point, however, there was a
substantial overlap between the two populations, as
shown in Figure 1. The youngest age at onset was 31
and the oldest 89, both with classical TN.
Trigger analysis
Virtually all patients (136/140) reported trigger
manoeuvres. The most frequent trigger manoeuvres
were touching face (79%), talking (54%), chewing
(44%), and brushing teeth (31%), with no difference
between the prospective and retrospective groups.
Unusual trigger manoeuvres included flexing the
trunk (5%), contact with hot or cold food/water
(4%), speaking loudly (2%) and turning the eyes to
the right (1%) (Table 2). Of the 140 patients, 110
(79%) had extraoral and 117 (84%) intraoral trigger
zones. The 3D face model showed that although the
trigger zones were widely distributed within the whole
trigeminal territory, they were more frequently located
in the nasal wing (22%), upper lip (17%), cheek (13%),
lower lip (12%), chin (11%), alveolar gingiva (11%)
and cheekbone (10%) (Table 3, Figure 2). Most
patients had more than one trigger zone/manoeuvre.
All prospective patients drew their paroxysmal pain
as a line rather than a circle and some explained that
they felt the pain radiating from a point to another.
Almost all patients, however, drew or reported that
the pain paroxysms were restricted to the same
trigeminal division of the trigger zone. Only in four
patients did the trigeminal division of the paroxysm
and that of the trigger zone not coincide: In one patient,
light touch of the nasal wing evoked pain in the supra-
orbital region. In the second patient, pressing the first
molar of the lower dental arch evoked pain in the upper
lip; in the third, light touch of the chin evoked pain in
the upper lip; and in the fourth, light touch of the eyelid
evoked pain in the mandibular region.
Of the four patients apparently without trigger
manoeuvres (three in the prospective and one in the
retrospective group), one suffered from multiple sclero-
sis-related TN. Of the three patients with classical TN,
although being unaware of any specific trigger man-
oeuvre, one did report that to avoid the pain paroxysms









58 (83) 52 (74)
Talking 41 (59) 35 (50)
Chewing 29 (41) 32 (46)
Tooth brushing 25 (36) 19 (27)
Washing one’s face 19 (27) 20 (29)
Eating 16 (23) 19 (27)
Shaving 7 (10) 13 (19)
Drying one’s face 8 (11) 10 (14)
Swallowing 7 (10) 9 (13)
Drinking 6 (9) 7 (10)
Jaw movement 6 (9) 5 (7)
Blowing one’s nose 5 (7) 4 (6)
Flexing the trunk
forward
4 (6) 3 (4)
Hot or cold food/
water
2 (3) 4 (6)
Laughing 1 (1) 3 (4)
Raising own voice 2 (3) 1 (1)
Application of make-up 2 (3) 1 (1)




Combing 1 (1) 1 (1)
Eye movement 1 (1) 1 (1)
Washing one’s hair 1 (1) 1 (1)
Head movements 2 (3) –
Tongue movement – 2 (3)
Sneezing 1 (1) 1 (1)








18 23 28 33 38 43 48 53 58 63 68 73 78 83 88
Figure 1. Histogram of age of onset. X-axis: Age of onset.
Y-axis: Number of patients.
CTN: classical trigeminal neuralgia; STN: secondary trigeminal
neuralgia
Note that although STN patients are younger, their ages of onset
are intermingled with those of CTN patients.
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she had to keep her face perfectly still, thus suggesting
that a facial movement was the trigger.
Discussion
In this clinical study with a large sample of patients, we
showed that in virtually all TN patients (97%) parox-
ysmal pain is associated with a trigger.
The frequency of triggers we found is relatively
higher (96% in the prospective study group) than
that reported in a previous study (91%) (9). This
difference probably reflects the dedicated questionnaire
we used in our study for collecting information on trig-
gers. We also hypothesize that in the few patients with
no apparent trigger, the pain attacks are evoked by
muscle movements they are unaware of, such as eye-
blinking or facial mimicry. The observation that,
besides spontaneous paroxysmal pain, patients
always invariably report triggered pain further sup-
ports the use of triggers as a criterion for clinically
established TN, and with that for probable neuropathic
pain (2,10).
As shown on our 3D face model, trigger zones were
most frequently located in the nasal and perioral
region. Although four of our patients felt the evoked
paroxysmal pain in a trigeminal division different from
that of the trigger zone, most often evoked paroxysms
and trigger zones are located in the same trigeminal
division. This finding, in line with previous studies
(11), is consistent with the mechanism of cross-
excitation via ephaptic transmission from adjacent
unaffected fibres within the trigeminal root (12,13,14).
The trigger zones were variable in size, and while
some were no more than a pinpoint, most were much
larger. Similar variability was mentioned in a previous
study (15). Our method of zone drawing has the
advantage that it allows the patient to indicate
the size directly on the facial map without relying on
the estimate by an examiner. We hypothesize that the
evoked paroxysmal pain might in some patients require
a sequential activation of mechanoreceptors, resulting
in an enlarged trigger area. This hypothesis might also
explain the ‘‘towel’s sign’’, that is, some patients soon
learn to dry their face by slowly pressing, rather than
brushing, the affected side to avoid the painful
paroxysms.
Unexpectedly, we found that a few patients (4%)
reported that consuming hot or cold food/water could
provoke paroxysms. This finding goes against the
common notion that only innocuous mechanical sti-
muli can evoke the paroxysmal pain (15,16).
However, while the specific qualification of a thermal
component was volunteered by the patients, the mus-
cular activity in the lips, tongue and pharynx during
eating or drinking is certainly sufficient to act as a trig-
ger, contrasting the argument that heat or cold alone
could do so.
Unlike the common belief that TN does not awake
patients from sleep, we found that many patients (38%
of our sample in the prospective group) have nightly
painful awakenings. This finding is, however, in line
with the only other studies that used a dedicated ques-
tionnaire for patients and their partners about painful
awakenings in TN (9,17). Given that all our patients
with nightly painful awakenings had extra-oral triggers,
we suggest that an innocuous contact of the patient’s
skin with the sheet or the pillow acted as a triggering
factor. We probably only found patients with nightly
awakenings in the prospective group because we
included a specific question about this in the question-
naire. It is worth pointing out that nightly attacks are
less common in TN than in cluster headache, where
they are a prominent feature.
Besides the paroxysmal pain, several patients (24%
of our sample) reported concomitant continuous pain.
All these patients, by definition, felt this type of pain
in the same territory as the paroxysmal pain.








Nasal wing 18 (26) 13 (19)
Upper lip 14 (20) 10 (14)
Cheek 8 (11) 10 (14)
Lower lip 7 (10) 10 (14)
Chin 10 (14) 6 (9)
Alveolar gingiva 7 (10) 8 (11)
Nasolabial fold 8 (11) 6 (9)
Cheekbone 9 (13) 5 (7)
Jaw 7 (10) 5 (7)
Supraorbital region 5 (7) 5 (7)
Eyebrow 5 (7) 5 (7)
External eye side 4 (6) 2 (3)
Lower lateral incisor 1 (1) 3 (4)
Tongue – 3 (4)
Scalp 3 (4) –
Hard palate – 2 (3)
Conjunctival fornix 2 (3) –
Upper lateral incisor 2 (3) –
Upper molars 2 (3) –
Lower eyelid 1 (1) 1 (1)
Lower molars 1 (1) –
Upper premolars 1 (1) –
Lower premolars 1 (1) 1 (1)
Orbital region – 1 (1)
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These findings, consistent with previous studies
(18,19,20), support the idea that continuous pain is a
relatively common symptom in TN. Central mechan-
isms (21,22) and progressive root damage due to com-
pression (23) have been proposed as possible
mechanisms underlying this type of pain.
We found that age at onset of pain in patients with
secondary TN was significantly lower than that of
patients with classical TN, confirming the current
long-held view. However, there was substantial age
overlap between the two populations, preventing this
aspect being used as an indicator of secondary TN, in
line with previous guidelines on TN (5).
The demographic and clinical variables in our cohort
of patients are similar to those reported in previous
studies (9,24). TN is more frequent in women and
more frequently affects the right side of the face, in
the V2 and V3 divisions, probably because of the soma-
totopic distribution of sensory fibres in the trigeminal
root (25).
The main limitation of the study is reliance on both
retrospective and prospective data. However, the demo-
graphics, clinical features, frequency of triggers and the
nature of trigger manoeuvres were very similar between
the two groups. The information extracted from the
medical records was facilitated by a longstanding inter-
est of the study centre in TN and the established clinical
practice of detailed collection of all clinical data.
We anticipate future studies field-testing the sensitiv-
ity and specificity of triggers in correctly diagnosing TN
versus other orofacial pain conditions. But, as there is
no gold-standard diagnostic test in TN, the problem of
relying on an independent clinical diagnosis alone
remains.
Conclusion
In nearly all patients with the diagnosis of TN based on
ICHD-3 beta, a trigger capable of provoking a parox-
ysm can be identified. Trigger zones are seen most
Figure 2. Trigger zone distribution. Data from 70 prospectively-enrolled patients with classical or secondary TN. Upper panel:
Extra-oral territories. Lower panel: Intra-oral territories. Left column: Trigger-zone contours. Right column: Trigger-zone overlap
profiling. The number of superimpositions ranges from 2 (cyan) to 15 (dark orange). The number of trigger zones in the intra-oral
territory is smaller in comparison with the number of patients reporting talking or chewing as the main trigger manoeuvres, because of
the patients’ difficulty in identifying a circumscribed trigger zone region within the mouth.
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commonly in the nasal and perioral area, and are vari-
able in size. In all the trigger manoeuvres listed by the
patients a mechanical component (touch or muscle
movement) is present. These findings will be of assist-
ance in future studies on the pathophysiological mech-
anisms of TN.
Ethics
The present study was approved by the Ethics Committee of
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Article highlights
. Facial pain paroxysms triggered by innocuous stimuli constitute a hallmark sign of trigeminal neuralgia
(TN).
. In virtually all TN patients, paroxysmal pain is associated with a trigger.
. The most frequent manoeuvres are gentle touching of the face and talking.
. Trigger zones are predominantly reported in the perioral and nasal region and are variable in size.
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